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ABSTRACT 
A critical evaluat ion of nutritional factors involved in coconut p ro ­
duct ivi ty was carried out dur ing 1991-1994. West Coast Tall pa lms aged 25 
to 35 years varying in yield from 6 to 163 nuts per year growing in three 
locat ions viz. Regional Agricultural Research Station, Pilicode, Agricultural 
Resea rch Station, Mannuthy and Coconut Research Station, Ba la ramapuram 
under regular management constituted the experimental material . The rela­
t ionship of individual nutrient contents in respect of 10 elements were worked 
out. First order nutrient ratios in respect of these elements were also studied. 
T h e results showed that cont inuous use of conventional fertilizers have lead 
to a s tage of negat ive response for them. It also indicated that deficiency of 
non r ecommended and non applied elements like M g and S and excess of 
Ca , F e and M n limits coconut yield. This points to importance of balanced 
nutrit ion for p rob lem management and better productivity in coconut . 
I N T R O D U C T I O N 
Nutri t ional management is recognised as the most important genera­
tive m e a n s of yield in any crop. Growth and yield processes are dependent 
not on N , P and K alone but on 16 or more elements designated as functional 
e lements . M o r e or less exclusive confinement to application of N , P and K is 
based on the concept of their possible limiting influences on the one side and 
poss ible nat ive sufficiency of others. Evidently this does not take into ac­
count the negat ive interactions among elements at secondary and micro nu­
trient level nor the possible antagonistic effects of natural accumulat ion of 
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specific e lements due to removal or the possibility of one or the other e le­
ment becoming insufficient in course of t ime. This is especially so in a c rop 
l ike coconut which depends on the same soil volume for many decades for 
its nour ishment and with zero recycling of its own parts. Problem manage­
ment of coconut has to be viewed in this perspective. Consistently low na­
tional productivity of 33 nuts/palm/year in place of potential of over 100 
nuts/palm/year necessitates a total nutritional approach for health and pro­
ductivity of palms! The significance and urgency of such an approach has 
been brought out in this-paper based on the experimental results generated 
from regularly well managed palms. 
. MATERIALS AND METHODS 
T h e studies-were conducted in the college of Horticulture Vellanikkara 
of the Kerala Agricultural University during 1991-94. Experimental mater i ­
als consis ted of 800 selected west coast tall pa lms, maintained in laterite soil 
condi t ions at Regional Agricultural Research Station Pil icode, Agricultural 
Research Station, Mannuthy and in red soil at Coconut Research Station, 
Ba la ramapuram ranging in yield from 6 to 163 nuts/palm/year, aged 30 to 4 0 
years . The pa lms were grown under rainfed condition and were receiving 
fertilizers and other management practices according to the r ecommenda­
tions of the Kerala Agricultural University (Annon. 1986). 
Leaf samples were collected from the 14 th frond and were analysed 
for macro , secondary and micro elements viz. N , P, K, Ca, M g , S, C I , Fe , M n 
and Z n employ ing titrimetric, spectrophotometric, flame photometr ic o r 
a tomic absorption spectrophotometric methods depending on the element . 
S imple correlation of leaf elemental composit ion with yield was worked out 
to identify the first order interactions of e lements in plants. 
,: Pa lms were classified into high and low yielding groups and Diag­
nosis arid Recommendat ion Integrated System (DRIS) norms as per Beaufils 
(1973) were worked out (Mathewkutty, 1994). This was used to study the 
pattern of nutrient interactions and their variation in the low and high yield 
sub populat ion. 
Results and discussion: 
Data on the correlation ( r ) between foliar nutrient concentrat ion and 
yield of coconut palms in respect of 10 elements studied in different loca-
' t ions/situation and pooled are presented in Table 1. 
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Table 1 Correlations ( r) between foliar nutrien Concentrations and yield. 
Nutrient Pilicode Mannuthy Balaramapuram Lateriate Pooled 
** ** ** ** 
N -0.855 0.201 -0.912 
** 
-0.683 -0.675 
** 
P -0.247 0.378 
** 
0.603 0.362 
** 
0.696 
K 0.154 -0.657 0.487 
** 
-0.574 -0.400 
** 
Ca -0.022 -0.195 -0.824 -0.236 -0.576 
Mg 0.212 
** 
-0.202 -0.240 0.001 
** 
0.399 
** 
S 0.798 -0.080 0.316 0.573 0.719 
CI -0.125 
* 
0.174 
* 
0.070 
** 
0.068 0.005 
Fe -0.435 0.486 
* 
0.505 0.396 -0.213 
Zn 0.428 0.432 -0.010 
** 
-0.197 0.038 
Mn 0.275 0.439 -0.644 0.440 0.217 
* Significant at 5% level. 
* Significant at 1% level. 
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It can be seen that all the elements studied in the experiment have 
exerted some influence on yield. Nitrogen content has expressed an almost 
uniformly negative significant relation with yield and potass ium has a sig­
nificant negat ive influence under Mannuthy situation and laterite soil condi­
tion. Calc ium has shown a negative influence under all situations. Sulphur 
. expressed the most significant relationship. Iron, Zinc, Manganese , and Phos­
phorus expressed soil specific responses to coconut productivity. 
These results showed that productivity of coconut is governed by all 
e lements and that the nature and magnitude of influence varies with soil types. 
This elucidate the contention that research should urgently expand to the non 
applied e lements especially in the light of the negative influence of Fe and 
M n and the posit ive influence of S and Zn. The negative influence of Fe and 
M n is highly significant in the light of the fact that nutritional management 
should be a imed to minimise their absorption. The results also cast doubts 
on the validity of regular l iming based on the coneept of soil acidity as it is 
negat ively influencing pa lm productivity. 
Sulphur and Magnes ium showed an almost positive correlation indi­
cating that they should find a place in nutrient management in all locations. 
Magnes ium is known necessary for chlorophyll and Sulphur for Nitrogen 
metabol ism. Mathewkut ty el al (1995) have reported that negative relations 
of nitrogen to productivity is not a direct nitorgen effect but a Sulphur in­
duced effect and M g effect is masked by calcium effect. This calls for rec­
ommendat ion of Magnes ium and Sulphur, for coconut cultivation in Kerala. 
Data on the significant mean content of e lements as well as the nutri­
ent ratio and their variation in low and high yield p a l m populat ions are given 
in Table 2. 
Compar ison of the leaf composit ion of N , P, C a and M g revealed that 
N and C a contents have to be reduced in the leaf for increasing productivity. 
TheTable further shows that P and M g content in the plant tissue has to be 
increased for obtaining higher productivity. This in turn suggests that appli­
cation of Ca for the purpose of neutralising acidity will have to be dispensed 
with. 
The apparent result of reduction in N content with higher yields have 
to be v iewed in the context of N / M g and N/S ratios. Higher productivity 
calls for an increase of M g and S in relation to N suggest ing yield limiting 
influences c o m e from a real and apparent deficiency of M g and S. This 
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Table 2 - Significant elemental composit ion and nutrient ratios in low 
and high yielding palms. 
Low yield Group (A) High yield group(B) Variance 
ratio 
(SASB) Nutrient/ 
Nutr ient 
rat io 
M e a n 
(SA) 
Variance C V 
(%) 
Mean 
(SB) 
Variance C V 
(%) 
N 1.680 0.136 21.96 1.520 0.067 16.97 2.04 
P 0.160 0.001 23.75 0.190 0.002 24.61 1.52 
C a 0.309 0.008 28.16 0.245 0.005 27.35 1.68 
M g 0.191 0.001 19.37 0.199 0.001 13.07 1.94 
N / M g 9.230 11.020 35.97 7.680 1.790 17.42 6.15 
N / S 17.330 100.470 57.81 9.460 10.760 34.67 9.34 
P/S 1.440 0.291 37.43 1.160 0.148 33.12 1.97 
P/Fe 5.250 5.620 45.14 7.410 11.280 45 .32 2.00 
C a / N 0.195 0.006 40 .00 0.168 0.004 38.31 1.45 
Ca/Cl 0 .508 0.031 34.65 0.390 0.015 31.02 2 .13 
S/K 0.095 0.002 48.42 0.154 0.005 47.82 2.52 
Fe/S 0.313 0.024 49.20 0.190 0.012 57.60 1.97 
Zn/S 0.021 2.000* 61.90 0.013 0.400* 43.18 5.12 
Mn/S 0.194 0.013 59.28 0.137 0.006 55.40 2.30 
CV; Coefficient of variation 
* : x I O 4 
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indicates that Mg and S have to be applied even at the expense of Nitrogen. 
Information on the role of Sulphur in formation of Phenolic compounds that 
add to disease resistance further points out to its inevitable inclusion for 
better plant health. Significant S based ratios like P/S and S/K also confirm 
the need for higher "S' content in the plant tissue for achieving higher pro­
ductivity. 
A further perusal of the data on Fe/S, Zn/S and Mn/S showed that 
these non applied elements through their uncontrolled absorption is limiting 
the productivity of coconut and that this limiting influence shall be effec­
tively checked by Sulphur. 
Balance between P and Fe (P/Fe ratio) will show the negative effect 
of Fe on P. Fe content of laterite soils has been reported to vary from 4-9% as 
Fe2 0 3 (Hassan 1978).This means that higher requirement of P is to nullify 
the effect of Fe.The negative effect of Ca absorption has been brought out by 
Ca/N and Ca/C, ratio. The negative relationship of Ca observed in the previ­
ous table appears to be the result of its negative interaction with N and CI. 
CONCLUSION 
Thus the results show that yield limiting influences of coconut are 
not the limitation in major nutrients that are regularly applied. It is the defi­
ciency of some non applied elements like Mg and S and excesses of Ca, Fe, 
Mn etc. Therefore, further research on optimum levels of Mg and S as well 
as sources to mitigate the effect of negative contents of Ca, Fe, Mn etc. have 
to be found out. The negative relationships of major fertilizer nutrients call 
for research thrust in the direction of non applied elements which limit pro­
duction of coconut at present. 
All these point out to the system inducted imbalance that we acci­
dentia create due to exclusive application of N, P and K. The advantage of 
organic farming and present diversion to organic management is the natural 
corollary of this unbalanced nutrition. 
77 
REFERENCES 
Anonymous 1986. Package of practices recommendations. Kerala agricu­
ltural University, Mannuthy, Trichun 
Hassan M.A. 1978 Chemical characteristics of laterite soils- Msc (Ag) thesis 
submitted to Kerala Agricultural University, Vellanikkara. 
Beaufils. E.R. 1973. Diagnosis and Recommendation Intergrated System 
(DRIS). A general Scheme for experimentation and calibration based on 
principles developed from research in plant nutrition. Univ. Of Natal, 
South Africa. Soil. Sci.Bul.No.l. 
Mathewkutty T.I. (1994). Applicability of Diagnosis and Recommendtion 
Integrated System (DRIS) in coconut palm (Cqcos nucifera L.)Ph.D the 
sis submitted to Kerala Agricultural University, Vellanikkara. 
Mathewkutty T.I., Potty. N.N. Tajuddin E., and Markose V.T. (1995) Intrigu 
ing influence of Mg and S in Coconut productivity-proceedings of VII 
th Kerala Science Congress. 
78 
